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1. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of . 



. sheets, including this cover sheet 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawing ^^jj^lV^.^^^ ^ 
amended and are the basis for this report and/or sheets containing rectifications made before this Authonty (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of. 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opmion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabiUty; 
citations and explanations supporting such statement 

Certain docxmients cited 
Certain defects in the international application 
Certain observations on the international application 
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Authorized officer 
Telephone No. 



BEST AVAILABLE COPY 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP2003/007447 



I L Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages ^ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 



2-11 



12,13 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



pages 



filed with the letter of 



the drawings: 

pages 

pages 



1/4-4/4 



, as originally filed 

, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

^, filed with the demand 



, filed with the letter of 



2 With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the followmg language — wmcn ib. 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

I 3 Witii regard to any nucleotide and/or amino acid sequence disclosed in the international application, the mtemational 
preliminary examination was carried out on the basis of the sequence listing: 
[ I contained in the international application in written form- 
ic] filed together with the international application in computer readable form. 
I I furnished subsequently to this Authority in written form. 
[ I fiimished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fiimished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ nie statement that the infomiation recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted m the cancellation of: 

I I the description, pages 

the claims, Nos. \ 



I I the drawings, sheets/fig . 



rn This report has been established as if (some of) the amendments had not been mad^ since they have been considered to go 
5. I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

♦ RBDlaceinent sheets which have been furnisfied to the receiving Office in response to an imitation under Article 14 freref&red to 
fn^t^ l^^^^^^ <^re not annexed to this report since they do not contain amendments (Rule 70.16 

I and 70.17), 

**Anyreplacementsheetcontai^ungsuchamendmenismustbereferre^ I and annexed to this report 
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|v. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or Industrial appUcabiUty; 
citations and explanations supporting such statement 



1. Statemmt 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Qaims 

Claims 
Claims 



2-13 



2-13 



2-13 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

List of Documents Cited . ^ ., % 

11 JP 2000-196030, A (YAMAHA CORPORATION), 14 July 2000 (14.07.00), full text (Family: none) 
2; US, 2002/(jd57594, Al (TADAHIKO HIRAI), 16 May 2002 (16.05.02), full text & 3P, 2002-141481, A 
i& JP, 2002-140889, A &JP, 2002-170375, A jt., 
3 Magnetotransport properties of a room ten^erature rectifying tunnel junction made of electron and hole 
[doped manganites (C. MmiA. ET AL.), Journal of AppUed Physics, 15 May 2002 (15.05.02), Vol. 91. No. 10, 

pages 7715-7717 

|ciaims2-13 

None of the documents cited in the ISR including docviments 1-3 hsted above describes a 
magnetoresistive random-access memory device that provides a TMR element with a switch effect utUi2ang the 
rectification effect due to the p-n low-resistance tunneling magnetoresistance effect due to the junction between 
la p-type halfinetallic ferromagnetic semiconductor and an n-type halfinetallic feiromagnetic semiconductor; a 
magnetoresistive random-access memory device that provides a TMR element with a switch effect utilizmg the 
•rectification effect through a p-i-n low-resistance tunneling magnetoresistive (low-resistance TMR) diode m 
which the p-type halfinetallic ferromagnetic semiconductor consists of a group H-VI compound semiconductor 
doped with Cr and holes, the n-type halfinetallic ferromagnetic semiconductor consists of the aforesaid group 
n-VI compound semiconductor doped with V and electrons, and at least one layer of a nonmagnetic insulator 
jatom layer (i layer) is sandwiched therebetween; a magnetoresistive random-access memory device that 
brovides a TMR element with a switch effect utilizing the rectification effect through a p-i-n low-resistance 
tunneling magnetoresistive Oow-resistance TMR) diode in which the p-type halfinetallic ferromagnetic 
Isemiconductor consists of a group m-V conq)oimd semiconductor doped with Mn and holes, the n-type 
halfinetalhc ferromagnetic semiconductor corisists of the aforesaid groi^ HI-V compound semiconductor doped 
with Cr and electrons, and at least one laya: of a nonmagnetic insulator atom layer (i layer) is sandwiched 
therebetween; a magnetoresistive random-access memory device that provides a TMR element with a switch 
effect utiUzing the rectification effect through a p-i-n low-resistance tunneling magnetoresistive (low-resistance 
TMR) diode in which the p-type halfinetallic ferromagnetic semiconductor consists of 2aiO doped with Cr and 
holes, the n-type halfinetallic ferromagnetic semiconductor consists of ZnO doped with V, Fe, Co or Ni and 
electrons, and at least one layer of a nonmagnetic insulator atom layer (i layer) is sandwiched therebetween; or 
magnetoresistive random-access memory device that provides a TMR element with a switeh effect utiUzmg the 
rectification effect through a p-i-n low-resistance tunneling magnetoresistive Gow-resistance TMR) diode m 
which the p-type halfinetallic ferromagnetic semiconductor consists of a group IV semiconductor doped with Fe 
and holes, the n-type halfinetallic ferromagnetic semiconductor consists of the aforesaid group IV 
semiconductor doped with Mn and electrons, and at least one layer of a nonmagnetic insulator atom layer (i 
layer) is sandwiched therebetween, and it is not obvious to a person skilled in the art 
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